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Partial translation of JP2002-345262A". paragraphs 0013 to 0034 (page 3 to 
page 4), and Fig. 1 to Fig. 9 (page 5 to page 6) of the specification. 

[0013] 

[Preferred Embodiment of the Invention] 

In order to solve the above problem, the power supply circuit of 
claim 1 comprises a power smoothing electrolytic capacitor with lead 
terminals led out in same direction, and an enclosure which covers lead 
terminals of the electrolytic capacitor and an explosion-proof valve at the 
opposite side thereof and is provided with a lead leg soldered to the pattern 
of the printed circuit board, wherein the lead terminal and the lead leg of 
the enclosure are soldered to the pattern of the printed circuit board in such 
a state that the electrolytic capacitor is horizontally placed on the printed 
circuit board. Accordingly, even when the explosion-proof valve is 
activated, electrolyte leakage can be suppressed because the explosion-proof 
valve is covered, and even if the electrolyte is ignited, it can be extinguished 
by smothering. Also, the electrolytic capacitor can be horizontally secured 
by the enclosure. 
[0014] 

Also, the power supply circuit of claim 2 comprises a power 
smoothing electrolytic capacitor with lead terminals led out in same 
direction, and an enclosure which covers the lead terminals of the 
electrolytic capacitor and an explosion-proof valve at the opposite side 
thereof and is provided with a pawl which engages a hole formed in the 
printed board, wherein the lead terminals of the electrolytic capacitor are 
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soldered to the pattern of the printed circuit board in such a state that the 
electrolytic capacitor is horizontally placed on the printed circuit board, and 
the pawl of the enclosure is engaged in a hole of the printed circuit board. 
Accordingly, even when the explosion-proof valve is activated, electrolyte 
leakage can be suppressed because the explosion-proof valve is covered, and 
even if the electrolyte is ignited, it can be extinguished by smothering. 
Also, the electrolytic capacitor horizontally disposed can be secured on the 
printed circuit board by the pawl of the enclosure. 
[0015] 

Also, the power supply circuit of claim 3 has an enclosure with its 
wall partially broken which covers an explosion-proof valve so that the 
periphery of the electrolytic capacitor comes in contact with the printed 
circuit board, and it is able to decrease the height (space between it and 
printed circuit board in the rectangular direction) of the enclosure which 
covers the electrolytic capacitor horizontally disposed. The power supply 
circuit of claim 4 is provided with a space between the explosion-proof valve 
of the electrolytic capacitor and the inner wall of the capacitor enclosure. 
Since a space for opening the explosion-proof valve can be obtained, even 
when the electrolyte leaks due to activation of the explosion-proof valve of 
the electrolytic capacitor horizontally disposed, it can be prevented from 
leaking out of the enclosure. 
[0016] 

Also, the power supply circuit of claim 5 has an enclosure formed 
from a metallic material, and therefore, the enclosure body can be integrally 
formed with the lead leg, and it is possible to reduce the plate thickness of 
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the enclosure. 
[0017] 

Also, the power supply circuit of claim 6 has pawls arranged in a 
zigzag fashion, and two or more electrolytic capacitors can be arranged and 
secured without loss of the installation space even in case of horizontal 
arrangement. 
[0018] 

Also, the power supply circuit of claim 7 has an enclosure formed 
from a synthetic resin material such as PPS being excellent in heat 
resistance. Accordingly, the lead terminal of the electrolytic capacitor can 
be soldered by auto-flow soldering instead of manual soldering, making it 
easier to secure the electrolytic capacitor on the printed circuit board. 
[0019] 

Further, using any one of the power supply circuits of claim 1 to 
claim 7, it is possible to contribute to the reduction in thickness of the motor 
control unit and the enhancement of safety. 
[0020] 

[Exemplary Embodiments] 

The exemplary embodiments of the present invention will be 
described in the following with reference to the drawings. 
[0021] 

(Exemplary Embodiment 1) 

In the exemplary embodiment 1, the enclosure of the electrolytic 
capacitor is provided with lead terminals. In Pig. 1 and 2, reference 
numeral 1 is an electrolytic capacitor, numeral 2 is a capacitor enclosure, 
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having two lead legs 2b to be soldered to printed circuit board 3, and the 
main body is formed from a resin material having a high grade of 
incombustibility. 
[0022] 

The power supply circuit is same as the conventional one except the 
capacitor enclosure and parts related thereto, and therefore, the capacitor 
enclosure will be mainly described in the following. 
[0023] 

First, with the explosion-proof valve (bent or punched portion) la of 
electrolytic capacitor 1 inserted into opening 2c of capacitor enclosure 2, lead 
terminal lb of the electrolytic capacitor and lead leg 2b of the capacitor 
enclosure are inserted into land holes 3a previously formed in printed 
circuit board 3, and each of these is secured by soldering on printed circuit 
board 3. 
[0024] 

As shown in Fig. 2, the parts are positioned so that space L4 (2 to 4 
mm) is provided between explosion-proof valve la of electrolytic capacitor 1 
and inner wall 2a of capacitor enclosure 2. The purpose of this is to provide 
a space for enabling the explosion -proof valve to open. 
[0025] 

In this way, even when the explosion-proof valve of the electrolytic 
capacitor horizontally disposed is activated, causing leakage of the 
electrolyte, it can be prevented from leaking out of the capacitor enclosure, 
and even if the electrolyte is ignited, it can be extinguished by smothering 
because the explosion-proof valve of the electrolytic capacitor is covered with 
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the capacitor enclosure. At the same time, it is possible to obtain a power 
supply circuit wherein the unstable electrolytic capacitor horizontally laid 
down can be secured only by the capacitor enclosure. 
[0026] 

Fig. 3 shows an example configured in that capacitor enclosure 2 is 
attached to electrolytic capacitor 31 whose size is L5, shorter than L3 of Fig. 
2 (L3 > L5), and it is also allowable to use a capacitor enclosure that is same 
as in Fig. 2. 
[0027] 

That is, the capacitor enclosure can be used in common even in case 
the electrolytic capacitor changes in length provided that the diameter 
remains unchanged. 
[0028] 

Described above is a capacitor enclosure having two pieces of lead 
terminals, but in the case of a large-sized electrolytic capacitor having a 
larger diameter, the same effect can be obtained by using more than two 
pieces of lead terminals. 
[0029] 

Also, in the above description, the main body of capacitor enclosure 
is formed from an incombustible resin material, but it can be integrally 
formed with the lead terminals by using a solder-plated steel sheet, and 
thereby, it is possible to reduce the thickness. 
[0030] 

(Exemplary Embodiment 2) 

In the exemplary embodiment 2, the capacitor enclosure is provided 
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with pawls. In Fig. 4, there are provided two pieces of pawls 42d at either 
side of capacitor enclosure 42. The pawl is shaped so as to function like a 
spring when pressed, that is, it is formed in snap-fit shape so that it can be 
hooked on the square hole portion of printed circuit board 43. In this way, 
the capacitor enclosure with an electrolytic capacitor housed therein can be 
easily fixed on the printed circuit board. 
[0031] 

It is preferable to dispose the pawl near the opening of the capacitor 
enclosure remote from the explosion-proof valve. Also, using a resin 
material having excellent heat resistance such as PPS for forming the main 
body, soldering of lead terminals of the electrolytic capacitor can be realized 
by means of solder flow instead of manual soldering, and it is possible to 
reduce the man-hour required for soldering. Further, also in the 
exemplary embodiment 2, it is possible to obtain same effects such as 
extinguishing by smothering and using the capacitor enclosure in common 
the same as in the exemplary embodiment 1. 
[0032] 

[Exemplary Embodiment 3] 

In the exemplary embodiment 3, the capacitor enclosure is partially 
broken so as to reduce the thickness thereof. In Fig. 5, a part of capacitor 
enclosure 52 is broken in order to provide notch 52g so that the periphery of 
electrolytic capacitor 1 comes in contact with printed circuit board 3. In 
this way, the capacitor enclosure installed can be further lowered in height 
for the amount of thickness reduced. 
[0033] 
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(Exemplary Embodiment 4) 

The exemplary embodiment 4 is suited for arranging electrolytic 
capacitors in a plurality of rows. As shown in Fig. 6, pawls 62e, 62f are 
arranged in a zigzag fashion on capacitor enclosure 62. In this way, even 
when the electrolytic capacitors are arranged in two rows (a plurality of 
rows), there will be no useless space on the printed circuit board. 
[0034] 

(Exemplary Embodiment 5) 

The exemplary embodiment 5 is a motor control unit (servo 
amplifier) using the power supply circuit of the exemplary embodiment 
mentioned above. In Fig. 7, reference numeral 71 is a DC power smoothing 
electrolytic capacitor having an explosion-proof valve, numeral 72 is a 
capacitor enclosure, numeral 73 is a power circuit section provided with a 
power supply circuit, and numeral 74 is a control circuit section connected to 
power circuit section 73 by means of a connector or the like. Reference 
numeral 75 is a heat dissipater which secures power circuit section 73 and 
control circuit section 74 at predetermined spaced intervals, and heat 
generating parts such as power converter 76 of power circuit section 73 are 
disposed thereon so that the heat generated is externally dissipated. 
Reference numeral 77 is a casing made of synthetic resin, in which power 
circuit section 73 and control circuit section 74 are housed together with 
heat dissipater 75. 
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